ABSTRACT This article reports on the use of respondent-driven sampling (RDS) in participatory and community-based research. Participant-driven recruitment (PDR) retains all of the analytic capabilities of RDS while enhancing the role of respondents in framing research questions, instrument development, data interpretation, and other aspects of the research process. Merging the capabilities of RDS with participatory research methods, PDR creates new opportunities for engaging community members in research addressing social issues and in utilizing research findings within community contexts. This article outlines PDR's synthesis of RDS and participatory research approaches, describes how PDR is implemented in community contexts, and provides two examples of the use of PDR, illustrating its process, potentials, and challenges.
INTRODUCTION
This article reports on the use of respondent-driven sampling (RDS) in participatory and community-based research. Participant-driven recruitment (PDR) [1] [2] [3] retains the analytic capabilities of RDS (e.g., use of data on personal network sizes and recruiting patterns to control for selection bias and generate population estimates, sampling weights, and standard errors estimates) while enhancing the role of respondents in framing research questions, instrument development, data interpretation, and other aspects of the research process. PDR integrates two distinct research approaches-the practices, analytic methods, and capacity to generate a statistically valid sample associated with RDS and the disciplines and techniques of participatory research including community-based participatory research (CBPR) and participatory action research (PAR).
By merging RDS with participatory research methods, PDR fosters new opportunities for engaging community members in research addressing social issues and in utilizing research findings within community contexts. In particular, it presents opportunities to integrate rigorous participatory methods with rigorous quantitative data analysis.
This article outlines PDR's synthesis of RDS and participatory research approaches, describes how PDR is implemented in community contexts, and provides two examples of the use of PDR illustrating its process, potentials, and associated challenges. The emphasis of the article is on field methodology, rather than on RDS data analysis.
FOUNDATIONS OF PDR
PDR developed through the integration of RDS with participatory research techniques. Key elements of RDS that distinguish it from other forms of chainreferral sampling include direct contact between recruiter and recruit (in contrast to referrals mediated through the researcher), presence of a pre-existing reciprocal relationship between the recruiter and recruit, documentation of recruitment patterns, regulation of the number of recruits per recruiter, and collection of data regarding participants' personal network sizes. 4 Early in the development of RDS, as a way to engage injection drug users and other hidden populations in HIV prevention studies, researchers noted that peer-to-peer recruiting often led to informal peer education, resulting in a mild intervention effect. 5 This paved the way for the development of a number of peer-driven interventions 6 and suggested that RDS held potential as a sampling method in participatory research on social issues.
Participatory research projects have investigated international development issues, 7 organizational change, 8, 9 community development and advocacy needs, 10 health care and community health promotion, 5, 11, 12 environmental health and urban design, and social issues affecting adolescent health and development. [13] [14] [15] [16] [17] Participatory research approaches developed, in part, as a response to conditions of exclusion, oppression, and marginalization 18 and, in part, as a strategy for addressing and compensating for some limitations of traditional research methods, enhancing the validity and utilization of research findings. Participatory approaches such as action research and empowerment evaluation are now practiced and discussed theoretically across a wide range of disciplines, including public health. 11, 12, 19 Participatory research often engages those who are the focus of policies and programs to study the issues and conditions that affect their lives. Participatory methods also are used to research conditions within organizations, identifying issues and facilitating the development of strategies for resolving them. 8 These approaches seek to elicit diverse perspectives, often using multiple research methodologies, including methods that promote discussion, deliberation, the development of critical thinking, and the exploration of social circumstances related to research questions. Participatory research seeks to generate knowledge that can be used to prompt collective action and change; its premise is that research should be useful to communities, organizations, programs and participants at the same time as contributing to the academic and disciplinary literatures. 9 Often, participatory research approaches seek to involve marginalized people in determining research questions and methods and in interpreting and utilizing research findings. Participatory research draws on local knowledge and emphasizes the involvement of non-academics. In particular, it seeks to mobilize and build upon the expertise of those whose lives are directly affected by the research issue. 10 Ideally, stakeholders in participatory research stand positioned to act upon the new knowledge they have collectively generated. Action may occur at individual, interpersonal, organizational, and policy levels. 13 If participants and communities involved in the research have access to data and findings, this may enable more nuanced data interpretation as well as higher commitment to utilizing results and to exploring emergent research questions. Research efforts that are viewed as sensitive TIFFANY i114 to community concerns, locally engaged and sustained rather than extractive, may be better received by community members and potential respondents. 11, 20 Participatory research efforts often unfold over a relatively long period, and community-based participatory researchers have articulated crucial elements and stages that characterize effective collaborations.
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Participatory research faces a number of specific challenges: Careful negotiation of power dynamics between academic researchers and community members, as well as among community stakeholders, is crucial. Communication among partners is key and can be problematic (e.g., academic researchers may be ill-equipped to readily understand community concerns and priorities; community members may not readily endorse academic concerns about statistically valid samples). The creation of a Bcommon language^and common standards of practice, including standards for sampling and data integrity, by the research team is a long, iterative, demanding process.
The synthesis of RDS with participatory research approaches contributes to resolving some of these challenges, in particular by providing a rigorous sampling technique that can present participatory researchers with a means to develop statistically credible samples without diminishing the quality of community engagement. RDS produces more reliable data than convenience or snowball samples through the use of data on personal network sizes and recruiting patterns to control for bias. In some cases, it generates more comprehensive data than either venue or institutional samples. 21 Because RDS utilizes social networks and gives participants a central role in recruiting, it is more consistent with the values of participatory research than random sampling. Further, the involvement of participants in the sampling process opens up opportunities for dialogue and education regarding issues like data integrity, informed consent, and the overall aims of the research.
At first conceived as a sampling methodology, RDS worked to engage disenfranchised and stigmatized people in HIV prevention studies, giving them a central role in recruiting and building upon their capabilities and strengths. 6 Nonetheless, the initial studies using RDS were not explicitly framed as participatory research efforts. We propose PDR as a careful synthesis of the two approaches. PDR provides a context for RDS that is specifically adapted to the framework and demands of participatory research, while at the same time maintaining the core elements of RDS.
DESCRIPTION OF PDR
As in other participatory research approaches, studies using PDR may be initiated by either researchers or community stakeholders or may develop out of an on-going collaboration. In any of these cases, PDR involves a number of stages, shown in Figure 1 , that situate the peer recruiting effort within a participatory research process that seeks to ensure both the relevance of the research aims to community stakeholders and the utilization of research findings.
Community Engagement, Referral of BSeedsâ nd Pilot Activities
In most participatory research projects, researchers collaborate with informal and formal stakeholder organizations to set and refine the research questions and aims. In PDR, these organizations also identify a limited number of potential study
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participants with diverse perspectives 21 to pilot, review, and assist in the revision and adaptation of research materials and questionnaires and to serve as Bseeds^(the foundation of the peer recruitment process). The seeds in PDR have a pivotal role in the research process, involving several responsibilities and opportunities for engagement in addition to their roles as respondents and peer recruiters in RDS. Seeds take part in pilot groups to discuss the aims of the study and to assess and fine-tune research instruments, in some cases substantially co-designing the instruments in close collaboration with academic researchers.
The involvement of community members in the design and development of research projects has multiple benefits and challenges that have been well articulated in the community-based participatory research literature. 20 Engaging seeds in discussions regarding the design and implementation of the study enhances their familiarity with the research process and contributes to the incremental development of a Bcommon language^by diverse members of the research team. Increasing the commitment of seeds to the overall research project assists in addressing challenges regarding recruiting rates and productivity of seeds encountered in some RDS studies: 22 The engagement and sense of ownership of the research by the seeds appears to lead to higher commitment to and capacity for peer recruitment and aids in developing recruiting momentum. It also helps to address challenges faced by participatory researchers: Peer recruitment enhances the level of engagement of participants in the overall research process by creating new opportunities for formal and informal dialogue about the research issues.
Peer Recruitment
After the pilot process has been completed, seeds recruit the first wave of participants, and peer recruitment continues through at least the number of waves required to obtain equilibrium. 23 The recruiting process is generally similar to that in most studies using RDS, with the following differences: In most RDS studies, peer recruiters receive coupons with serial numbers and contact information for the research project, which they distribute to their recruits. In PDR, peer recruiters also receive written explanations of the research project, informed consent materials, and, in some cases, survey instruments and self-addressed stamped envelopes to convey to their recruits. In PDR studies that include group discussion or educational sessions, participants may have opportunities to discuss and/or roleplay recruiting techniques.
Incentives
Participants receive small incentives for taking part in the study (e.g., $15 for survey completion) and for recruiting their peers (e.g., $10 for successfully recruiting an eligible participant). In addition to these extrinsic incentives, engagement with the overall development of the research project and the interpretation and utilization of findings may serve as an additional incentive, fostering intrinsic interest and motivation among participants. Evaluations of PDR indicate that, while the availability of extrinsic incentives initially attracted participants, they stayed engaged based on intrinsic motivation, the quality of participation, opportunities to discuss important issues with peers, or interest in the questions addressed by the research. In the words of one adolescent participant:
At the beginning, I wanted the money, but now it's turned into something totally different.... It surprises me-so much has changed. I've been able to meet people that I know I wouldn't have met [otherwise]. I've been able to expand and learn, you know, get more involved in things that I like to do and hope to do in the future. 2 
Location
Most RDS studies have a research office or storefront location where recruits meet individually with research staff to assess their eligibility, complete informed consent documents, be interviewed, and, in some cases, receive an educational session. In PDR, self-administered surveys and educational or discussion sessions may take place in a wide range of community settings identified as accessible during the pilot process. While this may reduce costs associated with space rental and help to reduce the Bgeographic filtering^2 4 of RDS samples, it demands extra care in terms of participant confidentiality and data integrity (see below).
Data Interpretation and Utilization
PDR participants are invited to attend periodic updates on the research and data interpretation meetings. As preliminary findings are developed, community stakeholders as well as participants take part in further data interpretation meetings,
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discussion regarding the study's results, and activities leading to the dissemination and utilization of findings.
Confidentiality and Management of Data Regarding Recruiting Patterns
Because PDR research is relatively decentralized, special care is taken to explain informed consent, confidentiality, and other human subjects considerations to participants and to recruiters; participants and other community members who are highly engaged in the research complete the same human subjects tutorial required of academic researchers. Participant referrals provide a tangible link between participants and their recruiters; participants describe their relationship with the person who recruited them in order to ensure that it is reciprocal. 21 Contact forms facilitate follow-up and payment of incentives. Personally identifying information is kept separately from research data sets, which include unique identifiers for recruiters and recruits; all data is stored in secure locations at the university.
EXAMPLES
Two studies conducted by research teams including the author illustrate the process and challenges of implementing PDR. The first involved dislocated workers in a study of social protections and employment trajectories; the second involved adolescents in community-based HIV prevention research. Instruments and procedures for both studies were approved by the Cornell University Committee on Human Subjects. Findings from both studies have been reported elsewhere 2, 3, [25] [26] [27] [28] [29] [30] ; the emphasis here is on the field methodology. The aims of the studies and the rationale for utilizing PDR in each of them are briefly summarized below. A chart comparing the use of PDR in the two studies is presented in Table 1 .
Dislocated Workers
PDR was developed in response to challenges encountered during a plant closure study conducted during 2000-2001. A non-unionized manufacturing plant employing nearly 500 people was shut down in early 1998 as a consequence of corporate restructuring. The plant had been the beneficiary of a variety of local economic development assistance packages in a community that had experienced the closure and downsizing of many other manufacturing firms. The study aimed to engage approximately 50 former workers in an extensive survey about their post-closure employment trajectories in order to inform ongoing social protection, planning and economic development efforts and to serve as a corrective to studies of the local impacts of the plant closure that neglected to gather data regarding dislocated workers. 31 The former employees were in effect a hidden population; no comprehensive list could be obtained to serve as a sampling frame although human resource records provided precise aggregate demographic information on the displaced workers. Further, a proportion of the workers had moved out of state after the closure, either relocating to other plants owned by the original firm or traveling in search of employment opportunities. Peer recruitment exceeded the original participation objective, engaging 72 dislocated workers in the study. PDR had the capacity to build upon the social connections among former workers to locate study respondents while simultaneously providing a context for the participants to explore, reflect upon, and deliberate about economic development strategies, employment trajectories, and measures of job quality. RDS analysis of TIFFANY i118 the data aided in estimating post-closure out-migration rates. By combining RDS and participatory research methods, the study enabled an economically vulnerable population to contribute to the development of recommendations regarding community social protection and economic development programs.
Rural Adolescents
The second illustration of PDR is drawn from an HIV prevention study of rural adolescents. Peer recruitment slightly exceeded the original sampling objective (128 youth participated; the study enrollment goal was 125). Although many approaches may be taken to sampling adolescents, peer recruiting produces empirical data about social networks that cannot be gathered in institutional or venue samples 21 ; our study engaged homeless and out-of-school youth as well as youth enrolled in all local schools. RDS enables study of adolescents' social networks-in particular, the relationship of risk and protective characteristics and behaviors to social networks. With empirical evidence of recruiting patterns, both demographic and nondemographic characteristics can be mapped in relation to recruiting networks. This enabled us to explore the roles that risk and protective characteristics play in the social network structures of adolescents. 32, 33 Further, RDS analysis contributes to identifying sub-groupings of adolescents, work that is crucial to the development of effective tailored interventions. 34 PDR enabled not only the gathering of data on recruiting patterns needed for RDS analysis but also engaged youth in a participatory learning process that was particularly appropriate to their developmental needs.
2,30,33

CHALLENGES AND LESSONS LEARNED
There are a number of challenges involved in implementing PDR, these include fully utilizing RDS analysis during data interpretation sessions, addressing location sensitivity so that sampling is not distorted by lack of access to study sites, and preventing the emergence of Bsuper recruiters^without dampening participants' engagement in the overall study.
RDS Analysis
Both of the examples reported drew on early versions of RDS analysis software. This aided in identifying and addressing specific issues (e.g., the relative disengagement of contingent workers from permanent employees' social networks, the strong tendency of rural youth to recruit other rural youth). RDS analysis requires significant data set preparation before data can be imported and used with the current specialized software package (Respondent Driven Sampling Analysis Tool (RDSAT) can be downloaded at no cost from http://www.respondentdrivensampling.org). In the two studies cited, detailed RDS analyses were completed after recruitment ended and after most community-based discussions of the research had taken place. Deliberate procedures for incorporating RDS analyses into early data interpretation efforts are needed in order for community-based partnerships to benefit fully from the use of this sampling method. 35 
Location Sensitivity
The participatory processes that are well integrated into PDR may assist in addressing the location sensitivity and Bgeographic filtering^2 locations, and methods of survey administration. For example, surveys can be administered in community locations recommended by participants as accessible sites rather than at a centrally located research office or storefront. Pilot studies may suggest a protocol in which respondents are provided with self-administered questionnaires and informed consent materials to give or mail to other potential participants, facilitating engagement of participants who might otherwise be missed by the study (e.g., dislocated workers who moved out of state after a plant closure).
BSuper RecruitersR egulating the number of participants that can be recruited by any one peer is a core element of RDS, generally accomplished by setting recruiting quotas and limiting the amount of recruiting materials (e.g., coupons) offered to each participant. In many studies, highly committed participants emerge who are eager to promote the study and to recruit more new participants than their quota allows. In PDR, potential Bsuper recruiters^can be engaged in elements of the participatory study other than recruiting, such as organizing data interpretation sessions or disseminating research findings within the community.
CONCLUSIONS
PDR relies on the careful implementation of the core elements of RDS. Additional defining elements of PDR include recruitment of diverse seeds through formal or informal stakeholder organizations, involvement of seeds in piloting and co-designing study instruments and procedures, human subjects education for community research partners, involvement of participants and stakeholders in data interpretation sessions, and dissemination of findings to inform local actions. Some of these elements are specific to PDR; some are more general attributes of participatory or empowerment approaches. 36 PDR seeks to enable eligible participants to make informed judgments about their own level of engagement in the study of potentially sensitive social issues. PDR creates formal and informal contexts for civic discussion that are accessible to research participants who might not attend community meetings or utilize other traditional means of voicing their experiences and views. It creates a socially embedded research process in which discussion of the research questions may take place when peers meet informally (e.g., while shopping) as well as during formal data interpretation sessions. Being recruited by peers to take part in a research project serves for some as a bridge to civic engagement and fosters intrinsic interest in the questions and issues explored by the study. Thus, this approach to recruiting members of hidden, vulnerable, and marginalized populations to participate in research projects can contribute to more inclusive community dialogue about social issues and strengthen community participation in research efforts.
